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(57) [WffFi«*<Disia] 

^V^r, ^5fiKtt^JSJl^SS*j»*Srl00wtppm£ATi: L 

ib^T, SifejRTi6Ji9S6*»*Srl00wtppin«Ti: Lfc 
[ft*3S3l mrsB^ffitt&JR«©S*«^SrlOOwtppm£Jl 



*«S«W84(4 36 H) 



(73) #fF$g^g 999999999 
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4#M ¥3 -54723 (J P, A) 

4§IB ¥2 -244421 (JP, A) 

#SB 0362-234237 (J P, A) 
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[1**^5] tufSCoS^^^, CoNiCr,CoCrTa,CoPtCr,C 
0 PtNi,CoNiCrTa,CoCrPtTaCO 5 ^ V *ta> 1 o^i 
-C & £ r <t £r t i" £ »*JS 4 ^ IB* CO® ^sEftift 

[SS*«6] mjB5^JRTJftJi^Cr-Cfc5^iSr«p«fc-f- 

[»*3R7 ] HUSB4fe«T*fiJi^lRJ¥^2.5niD--100nm-T?S> 
5 CI i: £r W« t 1 7bm 6 ^V^tt^ 1 ^(effi 



(2) 
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[it*^io] mt^m\±^mm<Dmmt., 5™— 20™ 

i4^JR«^S*fiffiSrl00wtppm^Ti: Lfc^ir^#®<t 

[!S*3S1 3] ftuECoS^#te\ CoCr,CoCrTa,CoPt<^5 
12fc:Ett£>ffiMEfi$£ffo 

[ff^ill 4] HuE£ft:©*®Ji^^«14H^dc^^x 

5] m&3km&&mmv>M&iti%&j3 (h c /h 

k grain tf* , 0.3^10.5*1^^5^^^^ 

»^-*-Sfl*^l 7!/^14<7)V^ix^l JS^Ett^lKSCE 

[Bf*Jgl 6] mTES{*^ N Al^&X&Z ZbZ&mb 
tS9*5i ^lS^^i**-^ l JSfciEiWBmEftffiE 

-r^ff^Jll TiSlSOV^-rtb^l^tciEft^^E®^ 
[if*Jgl8] iuEStta^ v'^y'tfe^^M 

afro 

S 2> 1 Oppbi^ T T? S> 5 d £ £ «M» k-fZ I^Eflft 

[»*^2 0] mlEAr^f-xo^FMWjRffid^lOOppti^TTr 
fc^r t &4*»ti-5t»*^i9^E*^IK«E®^^ 
Rig**. 

[ii*^2l] mrE^«TifiJiS:^i-5Htii-. 
»*dM0ppbyTT'S>5Ar^f^SrfflV^r, jtfTEStfcOS 

V\ BuESft:©3c®Sr0.2nin— lnml^*-f 5 r^Sr«F«i: 
^SW*«19X^20tcE«^?K«E»«aEft:©Kat*-ffio 

[If*3g2 2] ffiE^JRTifiSfiCr-Cfct), fuE&MT 
ift/B£^J*^5K^^fc* — M3\ ^F>fi*aSd5 
150ppm«T^fc5- t SrW»i:-t-^»*35l97!?S210^^ 
TtL^l «inE«©»*E«ttE#©»5t*'». 

tt^JRJB*^Lrft5K«E»«Eft©«i£*-ffi(c:*5V^ 
X , jsSJK td ffl V ^ 5 Ar^f^ CO *E4& & ffi j3* 1 Oppb^ T T? fc 
<5BftEft«ff <0»5g*-ffi. 



[Ii*3j2 4 ] ffjEAr^^co^M^SS^lOOppt^T-C- 
t ^#»i:i-^lt*^23(cEtt^)KS[ESiEft:© 

[M*S2 5] HfjE3S«6tt&«SSr?KJ5£-t*SBu(c, ituE 

Srisr*v\ HuESftcoSSSrO^nm—lnml^^l-S r t 
^1#mi:i-5tt^ :i l23X^24icE«co^E^^:^# 

[»*JS2 6] mTESfiKtttfeJRJlSr^figi-^BStcffl^^c 
* — >fy MS, ^F*fi*SS^30ppmWTTfc5r irSrW 
ati-5»*^l97!7S25<^)V^■fi^^^l JltcEifeco^^E 

[IS*>I2 7 ] mrE&«Tjfi* J S.t>V^fc«^Ki*&« 
*co^fifeB#ic, BuESft^A^^T^SrRiiDi-^c: i 
SrW» £ li^Jll97!;^26co^i"^7)- 1 JficEtfc <Dm 
«E»j»Eft:©»®^i£o 

[IM2 8] ilEft^WT^^ N -100V 400VX 

[IS>R^2 9 ] mrE&JRT*«&T>V* 
SS:?Kj5jc;i-«>^JK^i»J*K^*d^ 8 x lO" 8 Torri^T 

[!lt53 0] HuE^MTtfie^^/^fc^^iKtt^JS 
S^^j*+SIR<^HuE£ft:^*DiitaS^ 60°C-150°C 

t^:#m^i-5t»^Jll97!7^29C0^i i: ^^^l 31 
^E«oK«E»fflC»^«i£*feo 

[IS*^3 1] luESf*^ SS{-^tt«J&s^lS£*b 

T^^^ i: ^^mb^zm^misTbrnso^^-rtifi-i m 

•[«*53 2] iiuE£f£«0*S&£hJ:, RaaS3nmJ£ATT* 
£>5 ^^ti-^ff^^l97!7M3lcO^-f^^^l JS(^ 

E*©K5lE®SK^»it*-&o 
[|f3ftIB3 3] ltuE£ffc<£>SS*&£te. Ra^lnm^TX 
i-5tt^^l97!7^32(D^"ftL^ 1 «(c 
E«^»«iE»aft:0»S3S*jfeo 
[»#53 4] IfrE&JRTifeJS&^/^fcHSSKtt&JS 
JiSr?&^Si-5IR(^:fflv^5^^ > Ar^Cr, N 2 ^^, H 2 
1 1> l o^/^lt^v^r^ffi 



SrRP^i-5tK«&ElT'fcS 0 S]23K:i3^T, (a) J* 

f8«E»^frikl*£>**ffiEU (D23 (b) fiB123 ( a ) CO 
A-A' 

SfflirLTfi, Al£S2<7?*B±tc ^^f£ (Ni- 

#Kt£ (Ni-P) JB3te, £>o#ftt> b< te;*^;? 
^ICJzoT. B/g89nim (3.5inch) / J? £ 1.27mm (50mi 
1) cD^V^^fm$rLfcAlS«2C0^®±^?F^^ 
*V IftlSrftLTV^, #«t£ (Ni-P) S3 

(Ni-P) JH3<7?SSfe$ % "T^^^^^f^i-fJJ 
5£ bfct #<D2p*&cf iiL^I^Ra^ 5nni— lSnnfCfc 5„ 

<^ * S Sr 5 fc £> * ft fe ft 6 «SIJS 6 ^ n 

t*. #^f£ (Ni-P) 13^5 /tm^lSjum, 
^50nm—150nnu ^ffitt&JRJB 5 flS30nnr-100nnK &ff/f 
6 ^20nm^50nmT:fe>^) o 

12000e— 16000eSr^ri-5ittft^ , Srffi*18000e£* 
±£^t-5^ft^BB*— — Xas©frboo£>£> 0 ri-Uc 

(1) ©coSWti, Wx.«3*Ki4^:JRJif-PtSr-g-tf»^ 

nmMtem&x&Zo 

(2) ®<D&mn, m^Tmrn^mm^mh-t^tx 

<ftv\ 

easaati/i 0#s b< ftv\ 



12 8 0 6 4 4 3^- 



(4) ®<z>Rffite, J5£JSMrtd*lb©*^**i*DtfiC 
9 , Sag^^JEift 9^b< ftV\ 

(5) ©(D&ffite, V£mSA±<DM,tiLb bTt^bSteft 

(6) ®cDS#f^, Sfr®^flg£g*i (Mx:tilmtorr-30mt 

JtfE (1) ©11^^, *l^»«)T^i-o ft 

bTte, #<j ^^CoNiCr, CoCrTa, 
CoCrPtflSj£<ffi;bjh,r^5 e Silt :^t31^li 

[SI] 





CoNiCr 


CoCrTa 


CoCrPt < 




1 


2 


3 


ttfc: < ^ 


2 


3 


-i 

1 


©IS ft 8t ft A* § ft 
(18000eJil_h) 


3 


2 


1 




3 


1 


2 


(Hc/Hk 8 " 1 ") 


2 


1 


2 



ir^^*SSd5jlbV\ CoCrPdt ^Wft^Jcit^TiS 

V^^:a^^•f / F t 9 J ^i-V^i:V^9^*^fe^o b^^b, Pt t 

Sot, ^tt^Mil§rfti-Wf4^^ffiT^><9, 1800 
«rK*Sr*mb, WSPfdSSffit 8 , ffiff/^xt<a<, a> 
9 J: v^K«E»jBE»o»if*'i6feSr«gfe-t-5 r t 4r S ft 



(4) 12 8 0 6 4 4 3^- 



SrlOOwtppmEATfc L/c^ i: SrW»iri-5^IB»fflt»: 0 
<O»3RjSfi$ri00wtppmi^Ti L^c^ tSr»»i:-t-S„ 

t^i^T. R&Ktfe&«S^K*fig&lOOwtppm£AT t 

t^ffiV^Ar^O^FSfifeaiS^iOppbyTTffcS w t £r 
^itt^ 0 futaAr^f^<05FM«l»*ti, lOOppti^Ti 

&^J&i-£li9K:, ^ffl4ft»£flnOppb«TX&5Ar;*f;* 
y ^^>-^£I£;£;Lftv\ 0.2nm— lnmi&^-t-fc ^ £ 

y^T^i:, L< fi-100V- 4Q0V<Ds<<<{ T^&W 

*DU ©J»JCffiSfi, 8 xlO- 8 Torr^lTti-5<^^S^ 

lv\ ^^mmm^(D^mumt, 6o°c— i5o°c<t^s 

(Ar + Nz) fc^VMi (Ar-hH 2 ) <£>4§-&l:: fcS/B 

&&mm&M}&£fttzmnmMmmc&\,^x, 3s®i±& 

«JS^K*fi*Sri00wtppm£JLTi: Lfedtt^J: 9, 
K«IB&^»S:Hm-r5 - t &X% £ 0 



«^fe<CS&«Ti*Ji^BS*»ffi«rlOOwtppinWTi: Lfc 
-tie: J: 9, JKffdS»<-rtfi:K<7DigS^d5T?#5 0 

^ (i"ft;fc>*> x hcp*ig<75C(ft^igBrttc:as*^ 

MtttlS t ^ITM© 2Mb t>K*»ft £ lOOwtp 
pm^Tt Lfcir tic J: 9, &«T±6JB^ffi'ftCrte, Sfe 

Ktt&jR« *5 ct o^m rmm <d^<d \^mm £ n-r 
\^ ±m2m<o^m%:mm^x^m^^mm^^iL^- 

L< ^2.5nm— lOOnm, $ btwjff* U< teXSnm— 30nm<£> 
£ L< te2.5nm~ 40nnu £ bt-£?£ L< te5nm~~20nm<£>te 

j&zntzm^mmmm-^-x, %m&&mm<ommwk 

U< Ki3nni£AT. $ b< tilnm^T t ~t Z> ^ t Id 

(Hc/Hk^n ^o.3£A_t0.5*TSST-S>§ 

^^rlOppb^T, L< filOOppt^Tti-Sw t 



& CK30ppmJ^ T CO t> <D & m V \ f&m $$<D # IS^C Sr i£ #fcft 
UlfSrO*: ^^cIS^COfijitK^g # 8 x lO" 8 Torr^T t i~ 

V\ 0.2nm^lnni^>^'^lc»V^S»||!6feSISr"t*S - i «3: 

(1) I^Silc#«l, X^tftf^DitoSt# 
ffasSv^Pg («3Ji«5nm) fab, CrlR^)«S^fi!cSSrffi 

(2) CrilC>Ji^^$^^^^#MiiOS0 e B^ 

(Ni-P) go^S^^fi-^rSMlS^^y^fe^ 
? y— fi»lx.«4#B8BS64-70925-i-<i>a(c 
Tj^tLTV^ J: 0 totfb (Ni-P) S<E>S®*8£r 

SrSifti: Ltt)OX:fe^ fiJBtffi$^lnm—20nm«Cl>{»R 
&i><0&$b%> 0 L,fa^Z<D^m\Z.X^t, M^^SCr 

m^n-otcik, m-i-fpfabm^m^R^mmx^ftm 

Srffli^T, lim£XT<D# y -^y^l^fttrt cij; 
-^y^i6Sli N 0.001nm/sec— 0. lnm/secflS#* L < * 

100V— -400W£f ^ UV\ 



|2806443t 



mm 

litt Ltlt T/l^-^A, 

1\ wmtssr^u «**Dx*ir ^L^r^^®, ig^ 

&SEGfg£r totv^^ ir^S?* LV\ <£> <fc 5 & 
li^Bttlgi: IT (Ni-P) *&8^*:>b<£>a s #*L 
2£ft:co7F2t££: ITU -X ^fflj^co*^ K— ^ 

co^'OSrW^: IT, ^Jx.«3600rpmOit^TlHlte$ii:*C 

tmm.^y F<D&mm±&mt&&x) i mw)-rz> (Contact 

Start Stop, CSS fcP?-£) 0 ICO^Si LT, Sf^CO^® 
(&JRT±W) 

&*TJftJBi:bT^ Cr, Ti, W^t^^-^^ 

4k^fc^e>tbSo ^i:-r5#^, m?L&, V, Nb, 

kXh% 0 

■^^SHSAttSrBJfflli-SfiKlRH^i: ITU, 



(6) 
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fr£CrJKJ¥ t It f £50nm — 1 SOnmOfSffl "Cffl V ^ hth 5 0 

MMIitLT^ Cotc*St'>*< i: t 

^»%Srtfaftffico?KttlRO*^) te. CoNiCr.C 
oCrTa , CoPtCr , CoPtNi f CoN iCrTa , CoPtCrTa^ ft £> if h th 

coNicrfi, ^ffi-e, ^n^iamof^^stt 

^bV^#>, CoCrTafi, JKft: J X/l^ffi^ CoPt^. 
te, CoNiCr-^CoCrTa-C^f^S^jt LVM8000eE*_h£>«:K 

f^J:U ®H£=i;* hSrTtf fete, 

tt, CoCr.CoPt.CoCrTa^flSfctf bfl& 0 SfthJS 

t^h<Dmm^^^xh, EMS^^it^tfec 

KK:fctt5W£{f ^ffl;ft£/h£ < t5 c Hot, 
J: 9 f^Si L/E:CoNiCrJKo»-&^ti, 250wtppmSUbT > 
"t-SJEKJR^oa^KSSdS 1 x 10- 7 — 5 X lO" 7 Torr, 5S 

Sr TF^i" fzkrtf* (D^wm m St ft 



I- J: 0 f^LfcCrBt<0*^t*. 250wtppm£JL±-Cfc5C 

(^»t*^«JB^a»^«:K^ (Hc/Hks™ ln irSBEi-' 
5) ) 

^ftMSTffi^ro^ "Magnetizatio 
n Reversal Mechanism Evaluated by Rotational Hyste 
resis Loss Analysis for the Thin Film Media "Migaku 
Takahashi , T . Shitnatsu , M . Suekane , M . Miyamura , K . Yamag 
uchi and H . Yamasaki : IEEE TRANSACTIONS ON MAGUNETIC 
S, VOL. 28, 1992,pp.3285f;i^£tLTV^ 0 

mtm, ikmtiL&mmftComx&zm*), o.3£t>/h£ 

tei&X&^tc, Stoner-WohlfarthSffttcJ:mi, ^Ha 

~£fc^ J.— G.Zhu and H . N .Bertram : Journal of Appli 
ed Physics, VOL. 63, 1988, pp . 3248^3, 3£*I4:&JRJB<Z> 

ftmM£thX\<^ 0 
::T\ <*K*Hct^ ^ife^:f4M^^^ft (Variab 
le Sample Magnetometer, VSM Srfll V^TSJ^ L 

^ (Ni-p) mtK #>i%&-&tin*'<yfmxntfb 
^mm&.<Dmtiux&z> 0 zco (Ni-p) m<o^m\ai. 



(7) 
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F—t'^^^^^rtf ^^{t^SLfc^^, ;*f 7* §fta* 

fc£), (Ni-P) iRTfci'SrR^S^ds^v^^-effi^-c 
JRf^XftwSSt^SSrSK , d^oHf^LT/^ T 

£ sj* ft: * ffi £ ffi lb i" 5 Kl © * t\ 4r - ffi ® i~ 5 tf> I - , 

.^7^^Sf*> LfcS^OHSHti, £ft:0»^k:i:S 
ft: § ij frhffiik S#f ^ Pi & fn fc 5 o 

r>y =i 

<^Sr«{fcj&Sprfg-C\ £ft^SO^t£t>?S< , Sft<Z>i» 

~ 5^ Italic, Eft^agfliftSr^ri-sfcfeSft:^ 
^T^RlSD^"5IfgTrfc!9 , Xft:ftfflSj&^H2 0& 

mwt l ferns- <ommn, ^7^tp« 

So 

^^h^mit-gl^LT SIR tim&ZtiZ Witmfc & tf h 
**tJTfc!9, ^#^£ft:t-^ti-S^^<^^fei^^A*t^ 



MT*I fc t ^ll&TF^ b te, rgft: 

TLXL^9 (#<J;tte\ L:l5000e->*Bfc9 :50 

OOeJ^T) rtfi^*p-e&5 0 

J5g|RtCfflV^Ar^©^F*fi^ fc LT^, Mill H 

20, 02 , C02 N H 2 , N2, CxHy^dSfc^t^So BS 

4^1-^*9 ji*^5K**^»»"t-5^F#E^^, H 2 0, 

fi£JKtC^V^Ar^^^^±tbTV^-5H20. O2, CO2 

RF (radio frequency , 13 . 56MHz) WMfr b&MMK. 

ft:o*SJi^Jf^$n5«iRSft^K«t^&^i-»»lc: 

«lt Ltll Fe % Si, Al, C, O, N, H^^ 

ttMmvS., Pirti^^^So Hot, *38^<7?^F#fiife 

»tUfl Mx-ft, Fe, Si, Al, C, O, Nm* 

S^Ftt*^ Oti^Jti^ Sot, &mm<Dv*m 

(£ft ^ A <D^4 T * RliJO) ^ 

SfttcA^^wr^fn^ni:^, K«tiB®ffiftt urcr 

TiftJR^attlRSr^i-SK. Sft:fc*rbTii:SEo^ 



(8) 



12806443^ 



ifK£ttflS{S^»-& <#>jxJi\ 5 x lO" 6 TorrEk±<om 
<9Sv^^SrJ|iat?%So S*<E>««£tS, ^19, Jig 

n N tij^^^^w^t^x ^b^si^, 5g;&x soman 

(g{$<D^S&£ ,Ra) 

£ RaflS fc £> 5 0 SO S« t Lt^, RANKTAYLORHO 
BSON*±MTALYSTEP £r m V ^ it 0 

^O^HEbi-^ (Contact Start Stop , CSS 1 0 CL <D 

iBSft^itSo Wirt. K©*±i^, 2^ 

inchOSH^te, Ra = 6nm— 8nm-efcSo 
(7^ ^^^51) 

(Ni-p) ig^Lt, wmm<Dmm&mm^misX 



8£« (S#ILC3013:^- Kd ^«Kih# fil!) \*. ± 

B2ft K«LIEft^ftS®^Siai!S^SS»fiE (TE 
i3lt K«ClE&ffltft*S<7>Sig^«^S»« (TE 

H 5 ^ 3 f^HS SCoNiCrlK^ OSS*«* i Crflfl 

El9^ *Jfe^J7 ie:#sCoNiCrlR*©B6*«*i:, fF 

mio^, mMffls\zffiz>m.mk$kiftti (Hc/Hk grain ) 

Mtfci»0/>rX (Nm) tcoBI^Sr^^^^ 

£> t (om^^-r^y 7tf*5, 

H116^ H16e!ll3^5S»:lc31iD Lfc*cD/M 



(9) 
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&&mm%i&j&^%u<omw<o&mm.&k, ^m^m 
m 2o\^mmm 1 6 m« $ gf*o * ® a $ Ra t , f^aa u tc 

H22te, ^^^117^5 (Ar + H2 ) # * * td&tf 5H2 

1 Sf£, 

2 AlSffi, 



3 #8£tt (Ni-P) 

4 CrTJfllJBx 

5 SfiKtt^JRS, 

i^T tcHJfiW Sr fc 93 S: J: 0 S£3W mift 5 
tf> , p:n?> t n PI £ $ ft £ k \ 2 & 1/ \ 

mmm 1 ) 

^>a*Sr56Si"Sfeie), &Kt£&JRJi£r^/£^5»$<E>Ar 
^ (--a * §T#6«iiB< £ 1 Oppb— 1 ppm<D® H X^ tl 

XtfUmfrffofr. ^«T±fiJSSr^i-^B#COAr 

<D^?#* Y n >-^/<y (S#ILC3013: a — y 

/!&<9£iJL^ , jSJK^l.ric;JR^2. 

i ^\<Dmmmmw^i^m^^m<DmM^xh 

<5o 
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im 1 1 



h- 



©SJ^S^S (Torr) 

(g)A r #xEE CmTorr) 
©gft^O^&g (°C) 



(D* y h <Z>*t*4 (atft) 
(D^_y^ h©ff (inch) 
©^-y-y K^O^^zg^ (ppm) 

h tmttomm (mm) 
<g>?-^-y h-vCD^A^ 0[ 7- (W) 

7X (-Volt) 



12 £ fit 

A 1 -Mg^ (Mi? 1 0 jum 
<D (N i - P) to^llft^) 
8 9 mm. -f >r x ? ft$t£ 
f^Xf+ft^ R a = 5 n m 



5x10 7 G£ 



1 0 ppb~ 1 ppm 2 ) 

2 C^ifcPlb) 

250 (,±mthmt) 



Cr ' Co 62. 5 Ni 30 Cr 7. 5" C 



1 2 0 (Cr) , 2 0 (CoNiCr) 

3 5 (Cr. CoNiCr, C) 

lEftt 2 0 0 (Cr, CoNiCr) 
0 0 (C) 

2 0 0 (Cr), 3 0 0 (CoNiCr), 

0 (C) 

5 0 (Cr) , 4 0 (CoNiCr) , 
2 0 (C) 



(1) WsWb LTfi, F^/^ : S^25rain/89mm, 

f9j?$io/im«D (Ni-p) m&nntic (Ni-p) m<o 



(2) JhfESffcW:, &vfrtZ>f&Wk<Dm^ ^«W*3it>* 
KtyMfco ffi&^WftSR-Sr, *£HHOiei- <fco 
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tel20ppm"Cfcofe 0 

(5) J*If^ 1 CO^idAr^^^^AL, SSil^ 
JE£2mTorr£: L7e 0 LfcAr^ ^'^^tS^SB^SI 
Ste, IppmiCl3^U^ 0 

(6) Cr^--^> M-H^m^^SE200W^t!PLT 

f*CD^®_h^ JKff50nmCOCriiSr?^J5!cLfco 

(7) Crjf^J&Lfe^ ^I^^^CoNiCr^^CO 

^to ffiU ^1^2^*futeipjigK^S^3 X10' 9 Torr 

tz.$— / fy bffijsftte, 62.5at%CDCo,30at%Ni,7.5at%C 

(8) J5EiR^2©^i^Ar^Sr*AL, EfcflU^ 2 

fttt^ lOppb— ippmcofaigxr^^Lr^. 

(9) CoNiCr^-^> Mcii:i^Si!g^b®JE200WSrHlJD 
LT7°7X^^14^t 5 0 ^ CoNiCr^ — 

tCfc^CrSW-^Sftr^SBJi^. JK»40nm^CoNiCrSSr 

fc„ fBU. ^1^3^^mj^pJ^K^K^ 3 xiO- 9 Torr 

M2-£/&jR^30RBK:fc5 FTs<sl>7temtfeo 

(11) J&Jig^ 3 CD^KiAr^^AU EfcJigm 3 co^^ 
!E^2mTorri: Lfc e ffi^ VfZkrJfX ^ £*T,5 ^F*fi^« 
Ste, lppm^[ll^L/t 0 

(12) CP — try b{Cii:iffi«ag^e>SBE400WSrSI*aLT 

NiCrS/CrJif+%£ft^*S_b^ x Jlf I¥20nmCD C g £r7^ 

(13) Cl^ML/cfl, fi!cJK^3 ffill^ 

-tffi (1) - (12) CQimt-i 9, S«J*3&SC/CoNiCr/C 
r/NiP/AlT&^K«IE«^«:Srf^S4L^:„ 

tio CrJ&F&m<D? — ¥v Y<0^mm\^ Fe:88,Si:34,A 
1:10,C:60,0:120.,N:60,H:1.1 (wtppm) "CfeSa 



^IMIIMf^^-^^ hM^, Ni:29.2at%, 
Cr:7.3at%,Co:balT-fc D . ?F*fi*3^Fe:27 f Si< 10,A1< 
10,C:30,0:20 f N>10 (wtppm) TfcSo 

[Elite, i^mL±m»(omm,^i±^o^7r^tz 0 m 

S<£>z!j/tte, SIMStd J:otfTofc 0 0 1 <£>8£ttte:, ^co 

CoNiCrA* h & 5 3£«t£&JR* Sr^i" 5 B$f;i H 
^^ri^Ar^^^co?P*E^fiK^lppm"efco^: 0 
^*SK*©CoNiCrl|g^ OK*««ti260wtppm-Cfc "9 , €> 

srioowtppm-j^T^i-5 ^ t ^ x n %mii\*£waL\z.miw 

U 1#^90wtppmWT^^iJ"CfeS i:V^5^*^5#5>ft 

El 2, 3te. W±^#K#S®^SiiM*^-Si»a 
(TEM) ^MX&V, E2<DlK c f I ^>KlS«iS^90wtppBi. 
03 ^140wtppm(D±J^^fc5o U 2 (DZfrjOSJR^O&^PtfS 

lot, SSKtt^SJKOiS^aiSSrlOOwtppinJ^Tlc-t- 
5 £ , ^^OCoNiCr^^ * 5 3&&tfe&JRIS coSfe*«ft ^ 
260wtppmO^^i^Wb/c{*a^)^, 50%^Jiif *P"C# ^> 

. (^lfet«2) 

^Sii ^ s mnmmmi* ^ & v ^ -r , t j« ji 
^fh^m^mm. % io PP b- lppmotsfflT^ ^ 

^tci^*^5^F#E%»Sfi^ ippm^!H^b/c: 0 

fcAr^fpcoTp^a^iippmr-fcofco Sfc, S£*jSE 
{*^Cr^^CO^«SSti260wtppmr^ D , •gl^TSe* 

*C»Jt?ti, El4ds^i-i:*5»3, CrJRf ^i65gj8^Srl0 
Owtppm^T ^t^rtia^ ftffi* ^if *Di~ 5 i: V ^ 5 

ttoT, &aTifiS^>B&*»ffiSrl00wtppm«T^-t-"5 



(12) 
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t , fe$k<DCrfi- b £ &«TJfiS<Z>R*fiSa s 260wtppiii 

it^m^m^m^x^ & t ^sts;* *t,*: 0 

(SSitffl 3 ) 

SfrS^SMfeSS^ lOppb— ippmCOffiEi'e^^TjsKJ^ 

•te^^j^^iM^j i t mmt ufc 0 

^fflXte, E15^^-t-t*3t), CoNiCrJR'f'OKifffift 

lot, 3SKtt&JRH©K*»*i:^JRTii6Ji<7?K* 
— ^f-lOOwtppm^T^^ t , fg^affctfM* 

4 ) 

*0U~Trte\ ^^^'J 3 09CO62.5 -Ni30 -Cr?.5 icftx. 
ftOSffigCO-g^ -f-3£;bt>Co85.5 -Crio.s -Ta4 ,Co75 

— Cri3 — Ptl2 .CO70 — Ni20 — PtlO ,Co82.5 — Ni26 — CT7.5 

— Ta4,Co75.5 — Crio.5 — Ta4 — Ptio V ^it 0 
*^*©«tc!E«Lfc«^te, ^05n*0ht:^§r (at 

mmmt ft^lOOwtppmJWTt-i-S^irtcJ; f<£> 

m& t £* — ^fClOOwtppm^Ti- Lfc*^-CD«»*JS*« 
fate, SSK*t^JR*S:?&JSi-5^-^y h^CoS^^X 
fc:h,ti&V^*J»r£*bfc. ^fCCo62.5 -Ni3o -Cr 7 .5 ^ 
^ N Cos5.5 — Crio.s — Ta4 J a^ x C082.5 — Ni26 — Cr7.5 — 



m¥M&m.j£^^?hm^\s^x^^~ 0 ^<D9h^WM~r 

-Crio.s -Ta4^^Sr^V\ -?:<?5JKl¥ti40nin^@^ L 
te<E>,£ttJllfi0fl 3 t PHfSt L7c<> 

btmmtLX, '&&m» (CoCrTafl£*©»f(fS£ 

J¥flS2.5nm«Jb<£>£ S£5fe«Eff Oft^JK Jb^ffi 
tS:tWofc B Cr^JRTi*S^JSff^5nm 

5 0 CrJfCOlRJS^^, lnm— lOOnmStrnr^t -^^{ik 

[ S 2 ] 



j" 2. SiJ^^fr 

i S«^=C(20nm)/CoNiCr(40nm)/Cr(d)/» 
i CrMCDJKffd = lnm—100nm 

j -r * X ^ @te^ODaiifi= 12m/sec 

; h 7 v ^ifig=6.0Mni 



(13) 
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i N(fo) = V^CM)" 1 / .'-"[(ItoCf.f.))*- i 
; (Ne(f))*]df} : Nm(f )=««*>' ; 

I Ne(f)=*mH]Ky -f X^ir hju i 

I FiflAf=30kHz i 

\ »£ii^J5&&fo=14MHz i 

i 1 

5:tWofc 9 Cr&STtflJiOjRffdSSOninJ^ 
5nm— 100nm<D«Effilcr, i fct^T, -ffrK^tfSft 

(**£#ij 6 ) 



SCO^tt^, CoCrTa^fc>i5^JRTii!lJf©JRI¥S:^i- 0 
5o JfcR^jiLT, (CoCrTalf^CD®^ 

El 8 ^ , 3£^f£#g® <Dmm&2 . 5nor-40nmtDj6|g 
{CX, S£3&R#cJ; 9{%mtl&ti^h<D7!>mb?lZ>Z bt> 

H i£ PS^-f 5 t , Wt&ti & 25000e^_h fci"5ri:^-e^ 
(Sllftfll 7 ) 

£ 1 Oppb— 1 ppmcoga ffl "CgE £ T j*JRSr fr o 7c 0 
m^cr^/u^m^o^^^ boy^^y^gf (M#ILC3 
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I 



i ®mmn^m dorr) 
i ©a r rt**<D^n%8mm 

I ©A r^/xE (mTorr) 

i omfcmffivu&i&m Co 
I 



I r (atX) 

I (D ^ - y h ©lg (inch) 

I © ^ — y y Cppm) 

lO^-Vvht^tOflS (mm) 

|Cg)^-y-y h^OtftA'""?- (W) 

I TX (-Volt) 

I <8>fTMKLfcK@: (nm) 



IS £ M 

A 1 — M g (Ig 1 0 urn 

(O ( N i — P ) 

8 9 mm> x 4 x^^tfc 

■r ? X f- fft £ > Ra = 5nm 



5x1 0 -7 (^lifcl^i;) 

1 0 ppb~ 1 ppm (J55cM^ 1 ) 

2 (J£«!g 1 ) 
2 3 0 (±W.t%>W\t) 



Co 85 Cr 15 
6 

2 0 

3 5 

0 0 

3 0 0 
1 0 0 



i 



(1) S*t Ltd P*l/^#^25nun/89mra, j?$#S1.2 
7mm©T-V ^Pffi-VtZ: - ^A-g-^S^^rffiV^ 

9J¥£10m m<75 (Ni-P) Jgtrlfcttfc. (Ni-P) J^£> 
(3) ±fa©S;^toS!9S«rA/fc*SftSr, ^^y^^B© 



PlttH^*^ 3 x lO" 9 Torr* X$m Lit^ S^t 
*fLt, feft-'&J i-'T'SrffiVT, 230°C, 5 ^PalCDSDUft 

(4) tfc&^i^bCoCrJ!lf£SyS<DfiJcJgimi tc:, SuIBtfOS 
SfrtgiJigKS^* 5 3 x lO" 9 Torri-C#^L-Cfc>5 , MIE 

S^H20ppm-t?^) o fc„ 

(5) fijcJR^l <£>>£t;:Ar;*f;*£*AU fifcJUl^ 1 

Ste, 10ppb~lppm©KfflT-^^.fCo 

(6) CoCr^ — Y\^^.mMt)^hmS.2(Xm^M\^ 
T7 , 7X-7^M^t2.„ ^-W^m. CoCr^ — Hi 

5>I*ffl$I±t, JI!J?100nm©CoCr/i£7[£j5JcLfc o 



(15) 



^2 8 0 6 4 4 3^- 



(7) coCrS^r^Lfcm, /sm^i tuum 

fc D ±E (1) - (6) OX^icJ:^, Sfllric^CoCr/N 
iP/Al -C fe 5 «£»Eft ft £ fts» L 7t Q 

figffl Lfc^ — ^7 85at%Co,15at%Cr"C 

Fe:27,Si< 10 f Al< 10,C:30,0:20,N< 10 (wtppm) 

9^SU^ CoNiCrfii*0»lTf»££^r o ^ <£>K3£« 

S£5fc, CoCrT^ & £ 3£®«=&JS» ff^Sc't" 5 t-ffl V ^ 

5EjKft:coCoCrJK« : f»(^S*5BS^260wtppm"efe <9 , 
T^»^^^^^^EI3 9 fc:^ Lfc 0 

loowtppmi^T^i-^ ^t^xv mm^mmijjm&fcmjj 

ffioT, SStKtt^ Si iil ft £r 1 OOwtppm^ T "f 

m-rz> r. t x\ m^mmmit^Mit^m^mmm^x 

£fr5^1E&^ftt£:fcSV^T. 5SK^«JB35SCoCrCO« 
^SrlftW Lfcfls, 34iKtt^JRJS'SrCoCrTa, CoPti: b*:4& 
^ fc -has i: l^«<EMgl|S] ^^f agT-^ Tt. 

Sft^Sffi-hKlKBfcteJIi, «sjx:«NiFe, CoZr 

«±O^Jfe#m2, Sffcfc LTNi-P/Al£ffi£rJBv^c 

#s mw<D^t\^m^mm%tfxtb%m^, sttf 

(^5£#J 8 ) 

mfc<D&ffi±\z-&mTmm%ft\.xmm& 
&mMmmf&$fh%m%mmmc&i-x, mmt^mtj 

JSS:^r5B#^Ar^f^(^4ix5^F*fi^i»SSrl0ppb 

d^ippmtn, 2Sfcfc— JKf-ffiA.TfiElRSrtTo^ 

R3\ ^JRT±fiJi^«-3p|-^CrTrfcl9, *<Dmm&50nm\zm 

cj*^tJ3:, Co62.5 — Ni30 — -Cr7.5 .Coss.s — Crio.s — Ta4 , 



C075 — Cri3 — Pti2 ,Co70 — N120 — Ptio ,Cos2.5 — Ni26 — Cr 
7.5 -Ta4,Co75.5 — Cno.5 -Ta4 — Ptio "C**>2> 0 

^Tcm^m^iBttufctB:^^ t<D^m<o\tm^ (at 

L fz 0 



[ a 4 


] 




(at*) 






Coea. s — Ni3 0 ~Cr7 . 5 


0.40 


0.18 


Cob 5. 5 Or i o,5 Ta4 


0.42 


0.28 


C07 5— Cn 3 — Pttz 


0.38 


0.19 


Co?o— Niao - Ptto 


0.35 


0.20 


; Co 8 2,5— Ni 2€ — Cr 7 . & — Ta 4 


0.41 


0.24 


; C075. 5 — Crio.s — Ta4— Pti 0 


0.38 


0. 25 



eiio^b, &m&&mm<vtfm^ni&i¥it*T, vt&m 

tr, mw-y^^fe, mm%»xv^m<DW&<DjjM^x 
/h^^ofco tz?>x\ m&{ti%mjjcD±mmte, mm 

(*Jfi« 9 ) 

Sr . 1 Oppb^l T is J: T>* 1 OOppti^ T PI £ Sb* i-^ v ^ 

TM&Ji Sr?&rici- ^ m<Dkrif* \^itnz> ^mmmst % , 

1 Oppt- 1 Oppm (Dm m T— i J8 td^ x. X ff o ft 0 
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tit, ffi*fflE<*cDfe*Sr»B3-e^bfc. ffiU se*«E 

fix lppm^_hT:£><5 0 

m 1 1 ^ , Arjf^ td-g" 4 -ft, 5 =F*fi* jft S^S lOppbj^T 

*B«J«SSrl00ppt:«T(2:i-Si:, <t 9 
a* 5©t$ fetdSf* IA\ 

(nas«io) 

(2) ±.mmfc<V$c'&Um&230 o C\Cf£Z> J: 5 
a 7 >- ^ £ ffl v > x 5 # Wsm, & L fc 0 

(3) JLISco^ y — ^>^^^^p^{c, ?F#E^aiSd5lO 
ppb^Ar^^^r^AL, ^f^EESrlmTorrt Lfc 0 

(4) ±taSf$:^^tLT, RF*SJ&>b«E£rR1J0U ^ 
y — — V^#LS£r?rotf: 0 ^©^#11 ®^S;^2.5W/c 
m 2 , $ y — n^^3g^0.013nm/sectrfc 19 , ? y — — ^ f 

mm & *^z> z t xmmm & o -2 . 4™^ xm 

(5) t<D^, ±mmfc<om^±.^, &mTmmt lx 

CrJR, 5SKttdfeJR*t LTCoNiCrie, rilttTCfll 
fit, f^Kb^jttft^K^toBi^Sr^b^c mi 

(Ni-p) m&ffi\z.tt~tz># y — = ^^shsrs-c 

&<9, 130S?^2.4nm<DSlJffll4{ctBSi-5 o IKtftte w R# 
<?5jK*^-RK*Sr^L, He (cir) tex>f *^tKSft:<£> 
WmJffa<D{%mt), He (rad) H^*(fij<D«rK*^>ffi 

E]12^^i-j: 5^ ^ y — = ^^ftiStJ:J:5»(**ffi 
<^f»Jg|ft^o.2nm— 1 .0nmT-njl*-(Bj*^:«^S*[S]O» 
«tfj*3ifiDU iktc&mtlCDltKc (cir) /He (rad) 



(200) RtfCoNiCr (110) <D&\ffi ^— ? ft LT 
Skfe. $&<DCo&it4k* ^j^fiCoss.s -Crio.s -Ta4,Co75 

— Cri3 — Ptl2 ,Co70 — Ni20 — PtlO ,Co82.5 — Ni26 —Cr7.5 

-Ta4,Co75.5 -Cno.5 -Ta4 -Ptio "C <>5tWC# 1t 0 Z 

Sr^i-5B#co^-^y b^*ttS^*fi«i»^Sr, 50 
ppm~300ppm<^te.ffl-C^XLTJ5!c:JRS: i fTofc 0 rc^0#, ^ 
^tt^JRii S f-ffi V ^ fcCoNiCr ^ — ?y Y <D 

^mmmsEn, 20p P mTr^o7 , -c 0 tit^ &mTmm&& 
.ffii, i.5ppb-efeofc 0 

^ L7t 0 
(^ffi^l2) 

y hco^M^^^^, 30ppm«T(-l83ei-5?a*^oV^ 

TZteftD? — try h b LTC085.5 -Crio.s -Ta4 &m 
V\ C6D^ — ^> h{^^tL55F*fi«?jBSSr, 5ppm-20 
0ppm<^a6ffl~CgE*.rj5fi;JRSrffofc o MT*il 
^7T^i-^7c^^^v^7tCr^-y^ KO^F*fii»jRSfi x 
l20ppm"C&ofe o *fc, &«TJfiS*5<tD«5fiBStt4feSJB 
Sr?»fi8;-^^>IS{^:fflv^fcAr^<^^*fi^feS*^i. l .SppbT' 

ffla^/Sf^l6fif||l9fclRl«i: U/c e 
it?— try h <D^m%dmm&30ppm£XT b Lfc4&-&, & 
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£r0~ -500VcojEH-c^x.Tj«jRSr ! ff o^i 0 ^-f 

^co?F#fiifejtft^ l.5ppb*C&o^ 0 

fc260wtppm<£>t§£0 ^LT<>Ir!«<0 
WffiSrLfeo ^^^ft Ell6^«BlT*&5o 

5 J&JIg^ <£> PJ mM^& £r 8 x 1 0- 8 Torr^T tt5» 

Ote^r 3 x 10" 9 Torr— 5 x 10" 7 TorrOffifflt?^x.Tj5£jR 
Cr^-^sx hCDTSB^fiK^lZOppmr-fct), 5£B3H4&Jg 

« sr ?&ric -r 5 «?) ^ m ^ 7t coNicr ^ - y<d ^mmm 

S«20ppmT'feo^ o &«T#2Jf :fc±0<*Ktfefe 

«S*^J«i-SBB{cfflV^fcAr^f^©?F»fiifeaig^ 1 .5p 
pb"C&o£: 0 

mco^Mmmm 19 k mm k 

017dS^i-<t 5 ±m<DmmM^J£% 8 X 10- 8 Torr 
OTit^t, «rK^dS^»^iiSDLfc 0 5xio 

MOPJ5g*^^§r 8 x lO" 8 Torr^T^: %m 



jKDmmr- m mmm xztc 0 

^25°C-250°C^®[a"e^x.T^I^tTofc 0 CL<£)B# N 

*«*fiI20ppmT*fc 9 s SKtt^JRJBSr^fifci-Sfe*^ 
V ^ TcCoNiCr ^ — >r y h CO ^FSEfefll ft ^20ppmT- fc o 

iP/Al£fi§rffl^*: 0 
flilo^^J6Ml9i:lRl«t bfc e 

j* e r xf mm%^f&T&m^m\s^cArj?*<D7F 

»fi*SftS:20ppbi: Lfc«<&a>{5M&* Lfc 0 

Lfc 0 c ©J: 5 C-C, KSC^s^ K^»±iSr 

15nmt K^iKRSrtfofc^r^, 8£«^. 

^SrB^r^l^O£{$^*S^ft^60 o C-150°Ci: 

^±C0^«-C^, &ftb LrNi-P/AlS«^^V^fc 

m^Xfr%Zk&mmxtti 0 

&MX\Z, Sf*(^^®fl^Ra^, 3nm£AT*fcHlnmK 
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S^r?f^i-51^vC^V^7tAr^^cO^F^g^ti, 1 .5ppb 
B120dS^i-J; 5 {-> Stf^*Bffi$RaSr3nmJyTti- 
(*J60»17) 

J*■t-5BS^fflV^-5^f^SrA^<?5^^£:*?^^ tc. (Ar + Nz) * 
(Ar + Hz) t Lfc5a*^oV^T^-r e MT 

fii20p P m-efc 9 . 5 fc&ldJBWc 

CoNiCr^ — fry b<7?^#e«;fll^^20ppmtf*)ofc 0 4 



fcAr#*^j*ttliB£te, 1.5ppbT-fcofc 0 

02 ltd, (Ar+N2) ^f^*(d*5rt-5N2^^it^i:, 

id, (Ar + H2 ) ^f^cpiC*5ftSN2 5Sf^Ojt^t, ffUl 

tit, (CoNiCr^^CO^m^^ tCrK^ CO^ 

4>260wtppmtf>*-g0 [d*fLT fcP«£>fF 
fffi£Lfc 0 ^OjS^te, H21;j3j;0*l222O»I^T-&£ o 

11121^-f-J; 9 (Ar + N 2 ) ^^tcjofrj-SNz^ 

^>Jt^Sr0.05£JLTi: L7t±f ^tUL krjfx<Dft.<Dm&& 
^)^^mt}tmbtlti Q 4fcl322^^-f-J; (Ar 
+ Hz) ^fJ^tp^*5^SHz^©Jti^SrO.03£ATi: L*:* 

Hot, MTlliI^/f/:HM^#lI^M 

t'>4 < i t 1 olrl^ LTfflv^ ^ t ic J: 9, SfB^ 



[*13B] 



5K 



T 



Al C200) 
I 



r 



T 



Al (220) 
Cr (200) 




— r- 

Al 

CoNiCr (311) 
(110), 



\ 



90 95 



Cnm) 

1.56 
0.65 
0.52 
0.36 
0.26 
0.13 
0.07 
0 



2 6 [deg] 
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[SS3EI] 




x 200.000 

(Cr £lls£jl£5&£&3 x 10 - Tore) 
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